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Abstract 

As part of a participant-observation study investigating technical 
education in Canada, students enrolled in pre-apprenticeship 
refrigeration mechanics courses at thecommunity collegelevel were 
interviewed. The responses of students enrolled in a 1-year, 
competency-based program werecompared with the responses of 
students enrolled in a 36-week, traditionally-delivered, cohort-based 
p rogram. T he results suggest that the different curricula lead to 
different student experiences of the content. M ost notable was a 
distinctly perceived split between the"theory" and the "practical” 
aspectsof refrigeration mechanicsby studentsin thetraditional cohort- 
based program, whereas students in thecompetency-based program 
did notseem to perceivetheory and practice as 2 distinct entities. 
Additionally, although studentsin both samplesdescribed histories 
of language and literacy difficulties, thecompetency-based program 
participants seemed less adversely affected by these weaknesses. 
H owever, studentsin both typesof programs viewed patience and 
supportiveness as crucial aspectsof good teachers. 


A trend in education has been themove toward competency or outcomes- based programsof 
study (e.g„ Kuhlich, 1991). T histrend seemsto beaglobal initiative, as research investigating 
and discussing competency-based education comes from all regionsof the world (e.g., Fretwell 
& Pritz, 1994; G rooti ngs 1994; H argraves, 1995; Stennet, 1984 Stevenson, 1992). Forthe 
purpose of thisstudy, competency-based education isdefined as or characterized by aprogram 
of study with cl early defined, concrete, measurableobjectivesof which every student participating 
in theprogram musthavedemonstrated mastery upon program completion. Often these programs 
also involve students working at their own rate and structuring their own method of learn ingin 
orderto meet these objectives. For example, in 0 ntario, Canada, in 1998 theprovincial 
government introduced anew curriculum for elementary school students. Thiscurriculum 
focuseson measurablecompetenciesthatareevaluated for each student in thelanguage arts, 
mathematics, and science and technology and are consistent at every school throughoutthe 
province(0 ntario M inistry of Education and Training, 1998). 
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In adult technical education, thetrend toward competency- based programming hasbeen 
applauded and urged by a number of interested stakeholders including potential employers, 
sometradeunions, licensing bodies, and someeducational institutions. Thistrend toward 
competency-based education hasbeen viewed as beneficial for many reasons, including the 
global standardization and licensing of trades (H argraves, 1995). Competency-based education 
allows local licensing bodies to assess theskillsand abilitiesof workers coming from different 
regions, thereby creating more portableworkers(G rooting, 1994; H argraves; Lea, 1995) which 
isimportantin thecurrentclimateof an expanding global economy. Forthisreason local and 
national governments support competency-based education (H udelson, 1993). Business also 
appears to support competency-based education as it allows them to better understand worker 
qualificationsand hirethemostappropriatepersons(Aitken, 1993; H udelson; Lea; Philbin, 
1982). Additionally, through linkageswith educational bodies, ski llsthat businesses need can be 
incorporated into competency-based programsof study (Aitken; Lea; Philbin). Asdo business 
representatives, someunionsfeel that competency- based training allowsfor moreequitable 
matching of education and training with on-the-job needs (Lea). 

D uringthelast century, western education has commonly been based on astandard model 
which wewill refer to as cohort-based. Somecharacteristicsofthismodel include relatively large 
numbersof students moving, asagroup and atthesamerate, through thecurriculum, physical 
facilities, and teachers. This model, which hasbeen frequently used for adult technical education, 
hasimplicationsfor administration, evaluation, and learning. Some advantages of this cohort- 
based model include ease of time-tabling as all students i n agiven cohort areatthesameplaceat 
the same time. It also facilitates efficient use of teacher time as one teacher meets the learning 
needsof a significant number of students simultaneously. Additionally, physical facilities, such as 
expensivetechnical shops, areused efficiently in the cohort-based model as many students are 
usingthefacilitiesat onetime. There is also evaluation efficiency as tests and exams can be 
administered in a large group format. H owever despiteclear efficiency advantages there are also 
disadvantagestothecohort-based method. Asthe model isdesigned specifically to service 
studentsin groups, individual learning needsmay beneglected (G lendenning, 1983; Lee, 
1984). This can be a particular problem, in vocational training, where adult I earners bring a 
wealth of different experiences and skillsto theclassroom (Knowles, 1980; Knowles, H olton & 
Swanson, 1998; Simon, D ippo & Schenke, 1991). 

In theory, competency-based education better meetsindividual learning needs. Such a program 
can be more easily tailored to meet students' strengths and weaknesses with flexibility in 
determiningastudent'sneeds(G lendenning, 1983; Lee, 1984). Studentshavegreater control 
of themethod of learning and the pace at which they leam (Lee). Additionally, because evaluation 
is more individualized, assessment can be more closely linked to what is required, rather than 
being restricted to easily marked tests (Baron & Wolf, 1996). Particularly important, with 
respect to adult technical education, istheopportunity for students to receivecredit for previous 
experience and knowledge through a prior learning assessment (0 ntario M inistry of Education 
and Training, 1993). 

Despitetheoretical arguments, littleisknown about whether competency-based education does 
function to providethese benefits. Onestudy, atthecommunity collegelevel in Canada indicates 
that students view competency-based education positively (Reynolds^ Sharpe, 1992). H owever 
thelimited research avai lable suggeststhat teacher perceptionsof competency-based education 
havebeen somewhat negative (Cornford, 1997; Reynolds^ Sharpe). Cornford reported that 
teachersexperienced pressureto pass studen ts despitequestionablestudent mastery, and that 


6 



they also experienced difficulty with implementing the competency-based programsdueto 
limited resources. 

Other criticism of competency-based education includes the artificiality of breaking complex 
tasks into separate chunks. Blunden (1996) argues that operationalizing complex and/or abstract 
tasks into measurable discrete units can trivializethecraft inherent in many tasks. Additionally, 
thebehavioral natureof competency-based education isviewed negatively as it does not foster 
the development of broader ski I Is necessary for citizenship (Evans, 1995; Gonczi, 1997). Some 
authors condudethat competency- based education islikely moresuitablefor vocational education 
than for other forms of education such as teacher training (D hi I Ion & M oreland, 1996; 
Pennington, 1994) 

M oreneedsto beknown about the effectiveness of competency-based programsfor adult 
technical/vocational education if educational i nstitutions aregoing to make the expensive shift 
to thistypeof program. At present, little research existson this topic, and to our knowledge no 
research existscomparingtwo adult vocational programsdesigned to deliver thesamematerial 
using either a com petency-based or a cohort-based model. Thus, the purpose of the current 
study is to com pare the perceptions of students in a com petency-based pre-apprenticeship 
program with thoseof students in a more traditional cohort-based program in order to determine 
in what ways thetypeof curriculum design and delivery influences student learning. 

M ETHOD 


Procedure 

Thecurrent study was part of a longitudinal, primarily ethnographic study of technical education 
in Canada. The study reported on here was informed by an earlier survey of 200 people enrolled 
in theeducational component of various Canadian apprenticeship programs (B el I & Goldstein, 
1993). This larger study, including the large scale survey, informed the specific interviews 
conducted in thecurrent study. That is, areas to be explored in the in-depth interviews were 
selected based on thepreliminary information gathered in thesurvey of apprenticeship students. 

Participants in thecurrent study took part in individual interviews held at their respective 
colleges, usually in the cafeteria or an empty classroom. Theinterviews were semi -structured in 
that certain broad areasof questioning were covered during all student interviews. These broad 
areasincluded language background and cultural, educational, and employment history. Other 
broad areasof questioning focused on perceptionsof theprogram, including strengthsand 
weaknesses; areasof difficulty; test taking; reading; notetaking; and preferred teaching styles. 
Issues of classroom culture, including issuesof equity, and any suggested improvementsforthe 
course were also included in thebroad areasof questioning. W i thin these broad areas theflow 
and content of the interview was determined by the student responses. Interview length varied 
from 30 minutes to 1-hour depending on the individual. All interviews were tape recorded and 
later transcribed in full. 


Settings 

Participants weredrawn from two community college, pre-apprenticeship programs in refrigeration 
mechanics. 

The Cohort- Based Program. As noted in the introduction, it is important to keep in mind 
thatthecohort-based program involves many key features, including, large class lessons, group/ 
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curriculum driven pad ng of content delivery, and a rotati ng schedule with disti net lecture style 
dassesin varioussubjectsand hands-on shop time. Thename "cohort-based" may not adequately 
convey all theimportantfeaturesofthisprogram style. 

Thecohort-based program waslocated in a collegei n a large urban center in central Canada. The 
program was36 weeksin length, divided into six 6-weeks blocks, and included lecture- style 
lessonsin adassroom settingaswell as structured, practical activities engaged in simultaneously 
by all class members in a shop setting. At any onetime, six cohorts were proceeding through the 
program. Thecohorts were staggered in such a way that a new cohort started every 6 weeks. Each 
cohort initially consisted of 30 membersof whom typically a littlemorethan half would complete 
theprogram on schedule. 

Each cohort had a primary teacher who conducted theoretical lecturesin theprinciplesof 
refrigeration mechanics aswell astheshop classes. These teachers were hi red on thebasisof their 
many yearsof practical experience asqualified refrigeration mechanics. Their teacher training 
consisted of brief, infrequent in-service sessions offered by thecollege. Support cl asses within the 
program, such asmathematiesand business ski I Is, weretaughtbyothercollegefaculty. 

W ithin thecohort-based program, students received instruction as a large cl ass both in technical 
ski I Is and in various relevant theoretical disci pi i nes (e.g., mathematics, electricity, English, 
refrigeration mechanics). Student evaluation was based primarilyon performanceon written 
tests and practical assignments. Theoretical and practical skillswere evaluated separately. 

TheCompetency-BasedPiogram.Thecompetency-based program was situated in a 
community college in Atlantic Canada. Thecompetency-based program had oneteacher who 
was responsi blefor all aspects of program contentand process. T his teacher wasalicensed 
refrigeration mechanic with many years of both practical experience and experienceon professional 
and government committees pertaining to his trade. T he teacher was assisted by a laboratory 
assistant who looked after the equipment and assisted students in the shop. There were 20-25 
students enrol led in theprogram at any onetime. 

The physical plant of thecompetency-based program included a library which contained some 
journals, textbooks, and afew computers; a classroom; and ashop in which varioustoolsand 
equipment wereavai lablefor practical work. 

T h e program parti ci pan ts h ad to co m p I ete 1 1 5 co n cretel y- d ef i n ed I ear n i n g o bj ect i ves. Stu den ts 
worked attheirown paceto completetheobjectives. Each objective involved both practical skills 
and theoretical knowledge. U pon completion of each objectivestudentswould berated bythe 
teacher on their mastery of thegiven objective using a 5-point rating scale. Students had some 
flexibility in choosing the order of the objectives they completed and were able to obtain credit 
for previous experience in that they could quickly completetheobjectivesthat emphasized skills 
and knowledge learned previously. A few times a year, theteacher would conduct full class 
lectureson importanttopics and very i nfrequently students would do large cl assprojects and/or 
presentations. The program also involved a minimum of 2 weeksof on-the-job training. Although 
students worked attheirown ratesto completeeach objective and had flexibility in thescheduling 
of their on-the-job training, the vast majority of students were actively participating in the 
program from September through M ay. 
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Participants 

Participants from thecohort-based sample were drawn from two classesof approximately 25 
students each. Roughly 5% of classmemberswerefemale, and theagesof participants ranged 
from 18 to 60 years. Students had a wide variety of educational experience. Roughly half had 
graduated from high school, and roughly onethird had previous post-secondary education. 
Students also had a wide range of work experience. N otonly was there variety in employment 
experience between thedifferent students, but individual studentsoften had awiderangeof 
work experience. W hilesomeof the students had just left high school, theexperienceof the 
others included restaurant manager, architectural secretary, steam fitter, painter teacher of Somali 
language, retail salesperson, furrier and building maintenanceperson. Within thecohort-based 
sample, roughly 20% of program participants were members of visible minority groups. 
Approximately half of the students had alanguageotherthan English as their mother tongue, 
although approximately half of thisgroup had completed all of their education in English. 

Competency- based program participants weremembersofaclassof approximately 20-25 students. 
All parti ci pants were Caucasi an males. Forthevast majority, English wasthefirst language. 
Roughly half had completed high school, and approximately 10% had additional post secondary 
education. A significant number of participants in both samples were currently unemployed 
and/or receiving someform of government-funded social assistance. 

Thetwo cohorts that comprise thisstudy areclearly situated in different social, cultural, and 
economic contexts. The mother tongueand cultural diversity differences are attributable to the 
location ofthetwo programs. Thecohort-based program islocated in alargeurban centerin 
central Canada, whilethecompetency-based program islocated in a rural maritimetown. 
Inevitably, some of the issuesthat face each cohort aredistinct. At thetimeof data collection, the 
Atlantic Canadian region was experiencing profound economic difficultieswith the historically 
primary industry of fishing having been virtually eliminated. Additionally, given the small 
population and industry base, opportunitiesfor employment in thetraining field upon program 
completion werequitelimited. H owever socio-economic data gathered from both cohortsindicated 
thatthepeopleen rolled in both programs possessed similar levelsof education and occupational 
experience and had similar income levels. M any oftheindividualsin both cohorts were receiving 
someform of social assistance when thisstudy was conducted and had been selected for program 
admission on that basis. 


Resu lts 

The results have been organized and presented asthefivemostsalientthemeswhich emerged 
from th e i n tervi ew tran scri pts. 


Perceived Distinction betweenTheoreticaland Practical Knowledge 

In thetraditional, cohort-based program all students com men ted unfavorably on thesplit 
between the theory and the practical parts of the course. Thesplit was profoundly felt by all 
students interviewed. Typically, they indicated that practical activities were valued as supporting 
theirespoused career goals. Theory, however, was seen as an unnecessary obstacle imposed on 
them by "academics" who had no understanding of what it meant to bea practici ng refrigeration 

mechanic. 0 nestudent stated "teachers should teach whatisdoneout in thefield thegood 

teachers are those who know what it is likeout in thefield we don't need those who teach 
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likeuniversity professors" Additionally, acatch phrase voiced by several studentsin their interviews 
was''an ounce of practical isworth apound oftheory." 

Thesplit in students' perceptions between theory and practice was evident in their comments 
about what portion of the course they found difficult. T hose students with some practical 
experience (approximately 75%) tended to find some aspect of the academic or "theory" course 
componentschallenging. A malein his20ssummed up thefrequentfeelingabouttheory. 

Interviewer: "W hat have you found to bethemost difficult part of thecourse?" 

Student: "Thetheory. Because the practical, it'ssimpleforme. Butthetheory, you 
have to go through the book and read, and you got to understand what you're reading. 
It'skind of hard, thetheory." 

Those students with stronger academic backgroundstended to have limited practical experience 
and had difficulty in shop. For example, amalein his 20s said, 

I felt, when I camedown into the refrigeration shopthisblock, itseemsthattheteacher 
sort of figured everyoneknew what waswhat. Saying, 'you gotto useat-yokeor a 
yoke'. I had no idea what it was. 

A femalestudentin her40sexperienced on-going difficulties, including difficulties in shop. She 
wasconsidering leaving the program and talked about her reasonsfor considering quitting. 

Well, it wouldn'tbebecausel feltl couldn't handletheacademics. And itwouldn'tbe 
I felt that I could never learn to do this stuff in shop. It would be becauseof frustration. 

It would be frustration for the teacher because I can't drag the knowledge and the 
understanding out of him that I want to get. And the shop isjust a bad experience. 

One long bad experience. 

Within thecompetency-based program, thelanguageof two separateentitieswasnot used to 
describethediffeiencebetween that which was considered "theory" and that which wasconsidered 
"practical" by any of thestudents interviewed. Studentsin thecompetency-based programs did 
not discuss theory and practice as distinct from oneanother nor did they seem to view oneas 
being morevaluablethan theother 

Asan illustration of thetheory/practical integration that isevident in thecompetency-based 
program, oneyoungmalestudentjustoutof high school commented on an end-of-th e-year 
project he had just completed. 

The project was good that he [the teacher] assigned. We were asked to do a project, 
ventilation for a home, duct size, do the complete project. D id you see it? It gave 
everybody a chanceto do a littlebit of handson, a littlebit of drafting skills, and a little 
bit of figuring out duct sizes. G ave everybody something to do and they could do it at 
their own pace. 

Another student in thecompetency-based program described the reading of trade journals by 
studentsin the program, which also seems to indicate a melding of the theoretical and the 
practical with no evidenceof a perceived separateness between thetwo. 


10 



0 h yes, we have H VAC N ews, we have H VAC H eating and Air Conditioning, we 
haveM echanical, several different nationally-renowned publications in Canada and 
the U .S. that we subscribe to here, 0 ften times you'll walk into class and you'll seethe 
guys reading them, whether they are reading thearticlesor whether it betheclassifieds 

at the back where they show jobs listed, or just looking at the new products Also 

[teacher's name] alwaysdrawsour attention to conferences. 

Another competency-based student, when asked by the interviewer "Do you think the balance 
between thetheory and thepractical stuff isabout right?" replied, "Yeah, it’s basi cal ly up to 
yourself. If you don't feel you know something, you can go down to theshop and work on it," 

Finally, ayoung male in his late teens who completed grade 10 in high school described how the 
knowledgeheattained in school linked with hison-the-job training, 

M y first on-the-job training, you don't really know what to expect , , , , Then when 
you get out there it's all hands-on, you just got to havetheknowledgeinsidetodothe 
hands-on. 

These descriptions do not indicate a difference between theory and practice existing in the 
mindsofthestudents, and it may be hypothesized thattheprogram design shapes the perceptions 
of students in the cohort-based and competency-based programs. 


Important Student Characteristics 

I n addition to shaping student viewsof thetheory and practiceof their discipline, it appearsthat 
curriculum design influenceswhat personal characteristicsstudentsdeem importantfor program 
success. These identified characteristics reflect differing viewsabout who is responsiblefor student 
learning. 

In the competency-based program, thestudentcharacteristicsdeemed by thestudentsto be 
essential for success in the program included motivation, initiative, and maturity. Comments 
from the competency- based students which illustrate their perception of theneed for self- 
direction indudethefollowingfrom a student who finished all hiscompetency-based objectives 
before theother students and was being questioned on how he had accomplished this. 

I'vedonealotof studying away from class, too. I hit the books at home. I was at the 
books all overM arch break. I don'tknow, I thinkthiscourseisasgood as you wantto 
makeit, you know. 

Similarly, from a 21-year-old male who had recently finished high school, 

W hen you go to school you got to show somedisciplineto read and do your own notes 
and study for a test, that'show it'ssupposed to bedone. 

And from aman in his early 40 s hopi ng to change occupations, 

This is like any other school program, At the end of the year, you can take a test and 
pass your test and walkout, and you haven't learned anything. It's up to you what you 
want to get out of it. 



These characteristics suggest that the necessary attri butesfor success lie withi n thestudent. 0 n 
theother hand, in the cohort-based program, thestudent characteristic which was emphasized 
repeatedly as essential waspievioustechnical/mechanical experienceor ability. Thus, students' 
current actions wereseen assecondaryto past actions in theirimpacton learningand successin 
theprogram, 

In the cohort-based programs, themost common suggestion for necessary student ski I Is was 
practical knowledge/hands-on experience. I II ustrationsof this belief include thefollowing: 

I think there should bea stricter mechanical aptitudetest to get into thiscourse because 
therearea lot of people with academic smarts, but their mechanical ability is 
pluhhhhhtttt .... forget it! 

There area lot of students in our class with no mechanical aptitude whatsoever It starts 
to show half way through thefirst semester T here aie3 or 4 who shouldn't have passed 
thefirst block becausetheir skillsareso bad. Should never have passed it. 

Based on thefirst author'sexperienceasa participant-observer in thecohort-based pre- 
apprenticeship program, we bel ieve that thi s student suggestion tiesin to thevaluingof that 
which is"practical" and thedevaluing of things "theoretical" or "academic" and hasan aspect of 
passing judgment on those without previous practical experience. Personal experience in the 
program, with littleprevioushands-on technical knowledgeor experience, suggeststhatitwas 
quitereasonablefora person with such limited experienceto learn the necessary hands-on skills. 

I n the competency-based program, students seem to perceive program success and learning as 
under one'sown control and a product of a strong "work ethic." On theother hand, students in 
thecohort-based program seem to view success as contingent upon previousexperienceand/or 
natural endowments such as aptitude. 0 nepossibleexplanation forthisfinding isthat perhaps 
thestructureofthecohort-based program ismorelikepreviousexperiencesof school in childhood, 
where many of the participants experienced limited success, and hence the value of being in 
chargeof one'sown learning isnot communicated effectively. 

LiteracyIssues 

M any of thedifficulties expressed by thestudentsin both thecompetency and cohort-based 
programs werein therealm of language and literacy. Despitethemother-tonguedifferences 
between thecohort and competency-based students, their literacy concerns were remarkably 
similar The students had similar levels of education, and questioning about academic history 
revealed similar difficultieswith academic pursuitsin general and literacy skillsin particular Such 
historical and current literacy difficulties included difficulty with understandingthetextbook; 
difficulty taking notes, both from lecture and thetext; and difficulty with thetests, both in 
prepari ng the appropriate (most important) material and understandingthemeaningoftest 
questions. M orethan half of thestudentsinterviewed expressed difficultiesin atleastoneof 
these language- focused activities. 

0 nestudent in thecohort-based program complained of being unableto processtherequired 
information in thetimeallotted. 

I think they go too fast. I think that there's so much material that they’rejust touching 
on. I can't hardly blamethem because they have to pump out, every 36 weeks, they've 
got to pump out 20 people, or whatever the case is. 



A malestudent in his 20s in the cohort-based program, who spokeG reek at homebeforehe 
started school in English, described hisdifficulty understanding and integrating thetextual 
information. 

Themajorproblem isnotso much with thetext, but with theteachers, they also have 
their own handouts. A lot of them don't look at thetext, and in not doing so, we're 
covering a specific chapter and they have their own material on that chapter They'll 
giveushandoutsall sayingthesamething. So we'vegotthreetofivedifferent sources 
of information to get the one thing that we' re after. Wefind that we're interchanging 
a lot of information and we' re losing the basic gist of it in the process. 

Similarly, although not acknowledging a difficulty reading the text, an English-speaking malein 
the cohort- based program whojust finished high school said thefollowing: "Thetextbook, I use 
it to study and that, butsomeoftheinformation in thereall soundsthesame. I likeit better when 
he [the teacher] explains it more.” Yet another student, "Terminology, quiteabitof it in air 
conditioning isforeign, it'slikeaforeign language. I go, 'what do these words mean?"’ 

Languagedifficultieswerealso evident in two typesof comments about tests in thecohort-based 
p rogram. T hefirst type of comment is that the teacher asked questions that were not what the 
students expected. For example, an English-speaking malein his50ssummed it up well. "I’m an 
expert in the stuff they don't ask.” Thesecond general type of test complaint dealt with unclear 
test/ exam expectations. 

Some of the teachers have a way of wording it in a manner that you would study 
somethingand when you got on atestyou say, 'W hat’s this? 1 Someofthem don'teven 
tell you what's going to be on it, they just kind of say this is going to be on it, so you 
study all of it and half the information that you study is not on it. That's what I find 
with a lot of these tests. 

This quotation also illustrates a way in which thedesign of thecohort-based program does not 
facilitate in the students a desire to learn the material for their own learning and knowledge. 
Rather, the students view the material asvaluableto learn only if it isgoingto be asked on thetest. 

Difficulty taking notes both from thelectureand text, in thestudents' own words, was a 
common challenge expressed by students in thecohort-based program. Several studentsfound 
them selves trying to writeeverything the teacher said verbatim. 

Interviewer: "Do you takenotesin class?” 

Student: "Yes, yes. I'm just writing and writing and writing." 

Interviewer: "In your own words?” 

Student "Well, what he'ssaying. Then atnight, usually before dinner, I try to decipher 
everything! took during class." 

"A bigproblem isyou cannot write when he'sspeaking, when anyone is speaking. I'm 
not referring to the teacher that we have right now, I'm referring to just the broad 
scope. We can't really get involved in writing anything or even taking our mind off of 
him for one minute, because when he's talking about a specific thing, I ike super- 
heating or something that's a little more in depth, we'll lose it." 
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A student from thecompetency-based program both described and denied hishistory of reading 
difficultiesin thefol lowing passage: 

During my elementary school years. . . . i usedtohavepeoplereadtome,justtohelp 
me learn more, oneon one, individual. But no, I don’t haveany problem reading now, 

not really although before this course I never read a book in my life I read 

magazinesand stuff but not some 300-page novel or something I ike that. 

Asin thepreceding passage, despitethefrequent difficultiesdescri bed above, studentsin both 
programs unanimously denied any troubles with the language demands of the course and 
ianguagein general. Thefirst response from a recent immigrant to Canadafrom Somalia who was 
been described both by the professor and other studentsashavingsignificant languagedifficulties 
was quite typical of all cl ass members in denying languagedifficulties. 

Interviewer: "What kind of problems, if any, with the language have you had in this 
particular course?" 

Student: "Atthepresenttime?" 

Interviewer: "Yes.” 

Student: "I didn’t haveany problems." 

Interviewer: "So you understand theteacher and theterminology?” 

Student: "Yes, yes. Somescientific if you don’t understand it, anything relates scientific 
asascience, no matter what languageyou speak isa science, then that isquestion. But 
weunderstand straightforward English." 

Interviewer: "What about thetextbook, have you had any problemsunderstanding 
thetextbook?" 

Student: "No.” 

I nterviewer: "So overall you feel that languageisnot a problem in thiscourse at all?" 
Student: "No.” 

Despitetheevidenceof a student history of language and literacy difficultiesin both programs, 
as well asdenial of such difficultiesby membersof both programs, it appearsthat thecompetency- 
based program allowed studentsto better compensateforthoselanguag^literacy weaknesses, 
and their progressthrough thecoursewasnot slowed as significantly by theirlanguag^literacy 
difficulties. Although their wordsindicateweak literacy skills, they did not complain about these 
issues hindering their progress. It appearsthat, possibly, thestructureoftheprogram allowed 
them to learn the material despitetheseweaknesses, or alternatively they might havebeen 
evaluated on ski I Is and knowledge that were not so heavily influenced by literacy skills. For 
example, 

Sometimes. ... I’d behalfwaythroughthebookand I’d go out and, you get pretty lost, 
like when you’re reading before you go on on-the-job training. 0 nceyou go out on on- 
the-job training, and you comeback and start reading again, you realizethatit’salot 
easier becauseyou know what each function of that part does. 

I n thecohort-based program, on theother hand, student difficulties with language and literacy 
aretaxed in an ongoing manner by thestructureoftheprogram delivery, processing, and 
evaluation. 
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Suggestions for Improvement 

Although both samples weregenerally pleased with their respective programsoverall, students in 
both programshad many suggestionsfor improvement. Interestingly, themost salient comments 
from each program asked for moreof whattheother program had. Within the cohort-based 
program, studentstended to call formoreintegration of theory and practice, and more variety in 
teaching methods. 0 n theother hand, studentsin thecompetency-based program tended to ask 
for more teacher-directed lessons. These comments illustrate the need for a variety of teaching 
methods to addressa wide range of student learning styles. 

W ithin thecohort-based program, suggestionsforvarietyofteachingmethodscamefrom every 
studentinterviewed.Thespecificsuggestionorwaytoincreasetheamountof practical information 
provided seemed to depend on theindividual student. M any of thesuggestionsinvolved 
adding either visual displays or demonstrations to supplement the theoretical lectures. 0 ne 
cohort-based student said, 

. . .thiscoursegoeson longenough that they can actually afford to pick up oneof these 
pieces or set up a unit that works and physically shows us what's going on. 

Similarly, another cohort-based student said, 

In thetheory they should show us more visual equipment, instead of talking about it. 
Likeput it on thedesk or something. 

In addition to many comments requesting greater use of the actual objects to integrate the 
concreteand the theoretical, therewererequestsfor physical demonstration within both the 
theory and shop lessons. In thecohort-based program, amalein his 50s, with manyyears 
experience as an industrial foreman said, 

I would givethem even timeon theory and practice. But physically show them. Look 
at. . . . thisisa pieceof 3/4 inch pipe, thisisa 5/8 inch pipe, and get calipers and rulers 
and show them how to do it. I would clean a pieceof copper pipebecausepeopledon't 
know how to soldep they really don't. I would solder with a soldering iron to start with, 
show them howto clean thedifferent types of pipes . . . 

A malein hislate40sin thecohort-based program summed up the request for increased useof 
practical visual aids. 

Show some si ides you know, like in this block now and thefirst block, too. Give a 
demonstration of how something works. T hat'salot easier to relateto than to a mark on 
theblackboard. 

D uring our observations in thecohort-based program, it was noted that many teachers were 
reluctantto use teaching aidssuch as slides. Asisdocumented el sewhere (Bell, 1994, 2000), 
technical instructors appeared to believethat "good teachers” were capableof delivering lectures 
without notes or slides. It was implied that thosefaculty members who did make use of audio- 
visual aidswerefailingto do adequate preparation themselves and instead relyingon commercial 
props. 
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In addition to requestsfor increased practical and visual aids, afewstudentsin thecohort-based 
program requested practical written assignments and problem solving. A femalein her late 20s 
said, "I think more written assignments in class. If we aredoing something then wecan ask if we 
have questions." Similarly, a male in his20s requested more assignments. 

. . . something you can work on at home, just to keep your mind fresh on it. They have 
questions in the book. They don't say to do the questions, but I guess if you wanted 
you could go ahead and do it . . . if you go through thequestionsyou get a better 
understanding of what he'stal king about. 

A few students in thecohort-based program also requested that the professors write more notes 
on the board. For example, "What I'd liketo seeisa lot more notes on the board. Something like, 
'what isthefunction of thisvalve?' And heputsdown whatthefunction is." 

Although somecohort-based students said they would not enjoy workingin agroup, an equal 
number requested somegroup work or group projects. 

I feel group work would help a lot instead of doing it individually. Because sometimes 
if you don't know something, another member of thegroup might help you with what 
you don't know, and I can help him. 

I think group work would help a lot because you could almost, say if you had agroup 
of four, you could have two inexperienced people with two experienced people working 
on the same project, and they could help each other. You'd be learning a lot more than 
just working byyourself. 

Onecohort-based student mentioned that he would like an alternative styleof evaluation to the 
traditional, formal testingthat wasthenorm. A malein his50swho had been out of school for 
many years and was having some difficulty with the traditional tests said, 

If you had an open book concept, it would have been all right. You can look it up and 
it'sthere. 0 n thejob if you're after something, you'll havechartsand all that stuff, 
you'll havenumbers, catalog numbers, somethi ng to dig through. H ere, you're pulling 
these thingsout of theair. 

Several students i n thecohort-based program suggested more linkage between theshop and 
theory portions of the course. For example, 

I don't know if it would work or not, but why not havetheshop and classroom all in 
one room. If I went up to [teacher's name] and said '0 K, show me here exactly what's 
going on insideof thiscompressor.' FI ecan explain it to me, but then on theblackboaid , 
then that'swhereit would cometogether . . . I can see thiscompressor This is what 
happens, the gas is coming through here and it'sgoingupand it's doing such a thing. 

Similarly, two additional cohort-based students stated, 

. . .the practice should be I inked together with thestudy. So what you see isalso what 
you do in writing. It would simplify thetests because you actually see something, you 
touch it with your hands. 
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... if he'sgoing to explain how acertain compressor or condenser, how it functions, I 
think weshould be talking aboutthat in theshop area. 

Although it seemed to the participant-observer author that the lessons in the cohort- based 
program werecarefully sequenced and gradually progressive, several students in thecohort- 
based program also discussed the need for lessons to havea logical and simple build, from basic 
to morecomplex concepts and ideas. A malein hislate20sph rased itthisway: 

I think they should start. . . it's like math, oneand one istwo.There'sno point jumping 
into electricity and saying this is what a parallel circuit does if nobody knows what a 
parallel circuit is. 

0 ne of the female students i n the cohort-based program sai d, 

I thinkifl wasteachingthecoursel would teach thesameway that I think. Sol would 
teach any concept very simply and then build it up to the level that I need to teach the 
students. 

Theprimary suggestion for improvement from studentsin the competency-based program 
involved adesirefor more teacher-directed lessons, both in alargegroup and smaller group 
format. 

I would like to see moreof them [lectures], I think now for refrigeration heshould have 
so many lectures on different things, perhaps new products inthefi eld. It should bea 
more structured thing wherehesitsdown to refrigeration and takes the burner 
techniciansand sits down with them and consultswith them. And then if it was 
something likecontrols, whether it's heating or refrigeration, have the whole class sit in 
on it. I found theonesthat hedid give, they werevery interesting. 

Yeah, you learn a lot [in teacher-directed lessons], I wish hewould do moreof them 
actually. I guess you learn a lot when everyonegetstogetherlikethat because anything 
you miss, you hear someone else talking about it in class. That'stheonething I would 
change, I'd havea little more classroom work, but self learning isgood, too. 


ImportantTeacher Characteristics 

N otably, despitedifferent program design with respect to curriculum delivery, thestudentsin 
both thecompetency-based and traditional, cohort-based programs had very similar views 
about what they wanted and needed from a teacher. Both groups of students felt that a teacher 
needed to bevery knowledgeableabout what it waslikeout in thefield. For example, "0 ur 
teacher cal Is a spade a spade. FI e knows what is happening out in the real world." And from 
another student, "Teachers should know what is happening in thefield." 

I n addition to extensive, practical experience and knowledge, both groupsof students saw a 
good teacher as being supportive and sensitive to students needs, being patient and always 
avai lablefor studentsto ask questions, and being encouraging and providing reinforcement to 
students. I nterestingly, both groups warmly endorsed the teaching approach of their lead 
instructor 



For example, when asked about what qualities areimportant in ateacher, comments from 
studentsin the competency- based program included thefollowing: "Anygood instructor just 
givesa certain amount of motivation, acknowledgement of work well done, gives help whenever 
possible;" "H e'sjtheteacher] a niceguy, aieasonableguy, heseemsforsomeieason when hetalks 
you listen. H e'smoielikeoneoftheguysthan ateacher . .1 wish I had had moieteacherslikehim 
in high school;" "You can ask him anything. [Teacher's name] isreally open likethat. . .H edoes 
his best to help everyone as much ashecan, he'savery good instructor If you haveaquestion or 
you have a problem, you go see [teacher's name], and he'll help you out with any problems that 
you have.” 

Studentsin thetraditional cohort-based program described what they valued in ateacher in very 
similar ways: "A teacher should havetimeforthestudent, to answer student questions;" "0 ur 
teacher is calm and has the patience. You ask him questions and he never gets angry. All the 
teachers here weiepatient, butheisthemost.”; "Ourteacher . .he'sverygood. H isknowledgeis 
excellent. H e'svery approachable, you can approach him with any question whatsoever.";"! 
think he'sagreat teacher, he'spractical and down to earth and you can talk with him and 
conversewith him, whereyou couldn't with theother teachers. . .if you feel you haveaproblem, 
you can go to him and he'll help you out." 


Discussion 

When curriculum isdesigned and delivered in different ways, whatistheimpacton students? 
W hat do students enjoy and struggle with under each typeof program design?W hat characteristics 
of teaching and learning remain constant despitechangesin program design and delivery?! n the 
caseof competency-based and traditional cohort-based programsof pre-apprenticeship level 
refrigeration mechanics, students' words illustratethedifferent impact of program design and 
alsosomeconstanciesin students' perceptionsof their educational experiences. 

Commonalities across both types of program design include a desire for a variety of teaching 
methods to address a variety of learning styles, as well as the importanceof a teacher's practical 
knowledge and human qualitiesincluding caring, approachabi lity, patience, and warmth. These 
latter qualities have long been valued in teachers of younger learners, but it is noteworthy that 
this population of primarily adult males havesimilar hopesand expectations. 

Differences that emeiged in students' perceptions between thetwo program typesincludea 
greater perceived integration ofthetheory and practiceof refrigeration mechanics in the 
competency-based group, as well as a greater sense of student responsibility for and ownership of 
learning within the competency- based program design. These differences may arguably be 
related to a slightly more "natural" approach to learning craftsmanship that is allowed by the 
competency-based program design. Skillsarelearned asaunitof i n separab I e th eo reti cal knowledge 
and practical skillswithin the competency-based program. Evaluation strategies within the 
competency-based program similarly do not separatetheory from practice. Additionally, in the 
competency-based program, if a student doesnot sufficiently master a skill he/shedoes not move 
on to learning a morecomplicated skill, so thetiming of student progression ismoienatural.To 
someextent, this is the way trades have been learned for centuries. It isonly thelogistical 
demandsof modern educational settings that force an artificial separation oftheory and practice 
to allow time- tabling based around convenience and efficiency rather than mastery. 
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It should be noted that wesubmit only that competency- based design may be more natural than 
thecohort-based program assessed in thisstudy. It isacknowledged that splitting complex tasks 
and craftsmanship into discrete packages or objectives which are measurable also introduces an 
artificiality to learning craftsmanship (Polanyi, 1958). Competency-based learning isnotatrue 
apprenticeship model which would allow for holistic integration of the various "units" of skill/ 
expertisethatthecompetency-based model keeps separate. 

It isalsoimportanttonotethatthecompetency-based format seems, based on students' word s 
and perceptions, to better accommodate adult studentswith relatively weak language and 
literacy skills. This isa particularly important observation given the relatively weak literacy skills 
of many students in college-level technical and/or job-retraining programs (Bel I & Goldstein, 
1993). I n many ways thisfinding isnot surprising given that within thecompetency-based 
program each student was individually able to choose the manner in which they met each 
I earning objective. They could choosetoread atext, talk to a teacher useacomputer program, 
talk to other students, work in theshop, or read trade journals. Thus, if they were weak in certain 
academic skills they could minimize their need to usetheseskillsfor learning. H owever, it must 
be noted that in many waysthecohort-based system makes much more efficient useof practical 
resources and physical space. Thecohort-based system wasableto process roughly six times as 
many students with similar physical plant equipmentin slightly less time. 

There are of course many limitationsto this study that restrict our ability to draw conclusions 
related tothegeneral population of technical education students. This wasa qualitative study 
that endeavored to reach an understanding of the issues faced by some vocational students in 
two particular environments. Assuch, theperformanceoftheindividual teachersinevitably had 
some impact on thecomments offered. The student groups were predominantly male and were 
drawn almost entirelyfrom thosewhose educational and workforceexperienceshavebeen 
somewhat unsuccessful. Asacknowledged earlier thetwo programs weieheld in different locations 
and comments made may reflect some of the ethnic and linguistic differences of the local 
populations (see Bell, 2000, for a related discussion). Future work which examines actual measures 
ofsuccesson specific outcomes such as securing successful employmentin thefield isobviously 
indicated as this study was focused primarily on student perceptionsof program effectiveness. 

Despitetheselimitations, it appears that based on thewordsof thestudentsin thecourses, the 
competency-based style of technical education hasdistinct technical/competency, learning, and 
philosophical (i.e., theory/practical integration) advantages. An additional strength of competency- 
based programming includes thechance for students to receive credit for previous lifeexperience. 

Although thecompetency-based program appears advantageousfrom a student-learning 
perspective, it islessobviouswhich program is advantageous from a "human" perspective. 
Clearly, studentsin these typesofprogramsvaluea supportive, caring relationship with the 
course teacher(s).Onemight speculate then thatadose, supportive relationship amongst classmates 
might besimilarly valuable. Peihapsaweaknessof thecompetency-based program liesin theloss 
of thecamaraderieand social support that isbuilt into a cohort-based program through its 
design. W ithin thecompetency-based program students did not speak frequently of asking 
questionsof oneanother, struggling together over common obstacles, or working informally and 
col laboratively together on common projects. Thecohort-based program facilitated these social 
experiences; for example, students would regularly gather in groups beforea test for last minute 
studying. 
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I n addition to limited social interaction with other students and a possible lack of classcohesiveness, 
another moretechnical difficulty of thecompetency-based program includes theproblem of 
tracking student progress as each student is working at different rates, and students may drop in 
and out of the program. That is, at a given point in time it may be unclear if student progress has 
stalled completely, or if thestudents are simply working at their own pace. 

Aswell as potential social advantages, strengthsofthecohort-based program indudeamodeof 
teaching and I earning that isfamiliar and comfortablefor most students educated in a Western 
culture. Students become socialized to learn a certain way and arecommonly most comfortable 
with thefamiliar. Administrative advantagesof thecohort-based program includeeaseof 
scheduling, allocating space, and tracking/ evaluating student progress. 

In summary, based on student perceptions, itappearsthatfrom the perspecti veof the learn i ng 
of specific content, taking ownership of one'sown learning, and developingan integrated view 
ofthetheory and practiceof a specific discipline, competency- based programs have many 
advantages over thecohort-based programs. From theperspectiveof efficiency and possibly 
social/group process and camaraderiein addition to content learning, thecohort-based program 
may beadvantageous. Commonalities, regardlessof modeof program delivery, include student 
appreciation for a warm, caring teacher as well asaneed for variety in teaching methodsto meet 
students' learning needs. 
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